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I, GENERAL

Report, on Commission on the Physics of the Atmosphere

"The Commiszion on the Physics of the Atmosphere (XFA) under the
Department of Physicomathematical Sciences, Academy of Sciences USSR
(OFMN AN SSSR), was organized in 1953 (its chairman is A. M. Obukhov,

. Corresponding Member of the Academy of Sciences USSR) and is known also
23 the Jectlon on Meteorology and the Physics of the Atmosphere under
the Committee on Geodesy and Geophysics.

"The commission 1s staffed by representatives of institutions engeged
in studies of the meteorology and physics of the atmoephere. Current
work is conducted by a bureau consisting of five men. The mission and
function of the commission are determined by a regulation confirmed by the
Bureau of the Department of Physicomethematicel Sciences Acadeny of
Sciences USSR as of 22 May 1956:

"(1) To unify and coordinate scientific investigations being conducted
on the physics of the atmosphere in various institutions, the commission
conducts conferences and congresses on the most actual problems of the
physics of the stmosphere. The plans of the conferences are epproved by
the Bureau of the Department of Physicomathematical Sciences of the Acad-
emy of Sciences USSR.

"(2) The commission draws into its own work specialists in contiguous
fields who are interested in investigations on the physics of the atmo-
sphere for the purpose of discussions on the obhjects of +the investigations
which are on the border between meteorology and other disciplines.

"{3) The commission fulfills the mission of the Committee on Geodesy
and Geophysics on the arrangement of materials for the committee according
to the division "Physics of the Atmosphere."

"(4) The commission, according to the mission of the Bureau of the
Department of Physicomathematical Sciences Academy of Sciences USSR or
on the initiative of the members of the commission, examines organizational
. problems connected with the development of investigations on the physics
of the atmosphere and direets its recommendations to the Departrment of
Physicomathematical Sciences, Academy of Sciences UGBSR, and interested
. institutions.

"During its existence, the cammission, in addition to the various
consultetions on problems entering into its sphere has accomplished the
fellowing:
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"(1) An expanded conference on problems of turbulence and the theory
of climnte;

"(2) A conference on the scintillation of stars (Jjointly with the
Astrosovet [Astronomical Council, Academy of Sciences USSR]; the majorilty
of the reports made at thic conference were published in periodicals;

"(3) A congress devoted to the problem on weather prognosis in which
representatives of interested institutions, in particular representatives
of GUGMS [Main Administration of the Hydrometeorological Service], took
an active part;

"(k) A joint session of the Scientific Council of the Institute of
the Physics of the Atmosphere and the Commission for the Physics of the
Atmosphere in which the reports of the Soviet delegation taking part in
the work of the llth General Assembly of the International Geodetic and
Geophysical Union were discussed;

"(5) In February 1958, in the expanded session of the commission,
the report "Problems of the Study of the Atmosphere in Antarctica," by
Prof B. L. Dzerdzeyevskiy, was discussed; representatives of the interested
institutions and several members of the Antarctic expedition (S. P. Khro-
mov, G. M. Tauber) were present at the session. In the cour.e of the dis-
cussion, problems of cyclonic and anticyclonic circulation, runoff winds,
and other problems were considered.

"A session on the problem of the prospects for the development of
atmospheric optics and actionometry was held on 24 April 1958. Representa-
tives of the Main Geophysical Observatory imeni Voyeykov (K. S. Shifrin
and Yu. D. Yanishevskiy) and the Central Aerological Observatory (V. G.
Kastrov) took part in it. A number of .ccommendations were worked out at
the conference and were finalized in the adopted resolution. A subcom-
mission on radiation composed of the following was =selected: K. G. Kond-
rat'yev, (chairman), V. G. Kastrov, G. V. Rozenbery (deputy chairman),

G. K. Sulakvelidze, K. S. Shifrin, and Yu. D. Yanishevskiy. This subcom-
mission was charged with calling a conference on the optics of scattering
media in 1958-1959.

"The Commission on the Physics of the Atmosphere accomplished a large
amount of work on the composition of a report on scientific works on mete-
orology corducted in the USSR beginning with 1950. This report was pub-
lished by the Committee for Geodesy and Geophysics and was presented at
the International Association of Meteorclogy for the 1llth General Assembly
of the International Geodetiec and Geophysical Union. The report contains
a short description of the most important results in the field of mete-
orology and an extensive bibliography (1,051 titles).

CPYRGHT
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"The Commilsslon on the Physics of the Atmosphere took an active purt
iu the preparations for the 1llth General Assembly of the International
Geodebic and Geophysical Union in accord with the International Association
ol Mcteorology. Soviet sclentists presented the assembly with nine reports
en different divicions of meteorology and physics of the atmosphere. Ab-

p - Lor Ceodesy and

)

Geophysies in a special brochure." [("In the Commission on the Physics of
the Atmosphere"” by F. F. Yudalevich; Moscow, Izvestiya Akademii Nauk SSSR,
. CP\¢«3HTSGriy& Geoflizlcheskaya, No 2, Feb 59, pp 335-336 -- full translation)
. IT. ROCKETS AND ARTIFICIAL EARTH SATELLITES

Soviliet Space Plans Discussed

A description of the recent "cosmic rocket" launched by the Soviet
Union on 2 January 1959, including details on launching time, orbit
characteristics, and transmission frequency, is given in an article by
Prof V. V. Petrovich. The author makes the following comments:

CPYRGHT| "The normal functioning of the scientific equipment made it possible
to obtain important informetion which will be tabulated and published at
a future date.

"A powerful improved ballistic rocket was used to create the 1.5-ton
solar rocket. This rocket can be used to launch earth satellites of any
weight up to several tons or to deliver loads of even greater weight to
any point on the Earth's surface.

"Such improved rockets are distinguished by the high-load ratio of
the design and the highly effective powerful engines, are equipped with
systems which ensure optimum functioning of the unit, and use the most
complete systems for stabilizing and controlling rocket flight.

"The successful flights of Soviet rockets are not unique chance events
on a background of unsuccessful firings, but are the result of working out
the design in a regular systematic fashion. Soviet rockets start without
fail at a previously designated time and travel along precision programmed
trajectories.

- “The flight of a cosmic rocket to interplanetary space is a logical
next step in studying and mastering the cosmos on the basis of the all-
round development of rocket technology in the Soviet Union. Short-range
rockets, intermediate-range rockets, intercontinental rockets, earth
satellites, and finally the solar rocket -~ these are already behind us....

..3_
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"""ese noteble achicvements of the Soviet Union in ‘the reglon  of
rocket construetlon mark only the beginning of a great road along which
mankind will pass in his future development. It is now evident that in
the next several yeurs, the development of rocket technology will be con-
centrated in three principal areas of the study and mastery of the cosmos.
These arcas will be developed simultaneously.

"The first area is concerned with creating o number of artificial
earth satellites of different tonnage and purpose. First among these is
a group of satellites which will provide constant observation over the
whole surface of the Earth and the air surrounding it. These are to be
equipped with the complex scientific apparatus, both optical and tele-
visional, necessary for this purpose. Such satellites will be extremely
valuable in developing our knowledge of the Earth and the space around it.
Naturally, the plane of the orbit of the observer-satellites will make a
large angle with the BEarth's equator in order to encompass the whole sur-
face of the Earth with its observations.

"The safe, autamtic descent of satellites or their essential parts
Lo the Farth will be developed. fhis will be based essentially on the
breaking force of the atmosphere, both with and without lifting surfaces
(i.e. planning descent). After the safe descent of the equipment container
has been worked out, and then the descent of a container with éanimals,
man's turn will come for flight in an artificial satellite with return
to earth.

"Further development in this area will bring richly equipped observer
satellites, real stations outside the Earth, and cosmic laboratories and
observatories. In time, these stations will £ill additional functions con-
nected with servicing the interplanetary flights of cosmic rockets.

"The average height of the artificial satellites above the FEarth's
surface will depend on the purpose of the satellite and the characteristics
of its equipment. This height will vary within limits of from several
hundred kilometers for the first observer satellites to thousands and tens
of thousands of kilometers for the stations, which for example, service
rockets in their interplanetary voyages.

"The second area in the study and mastery of the cosmos is concerred
with the natural earth satellite, the Moon. A Soviet cosmic ship was put
irn orbit in such a way that it passed very close to the Moon's surface,
at a distance of 1/70 of the distance from the Earth to the Moon. This
flight marked only the beginning of a study of the closest heavenly body
to us, the Moon. Iater flights will allow for flight around the Moon,
the photographing of its hidden side, and the transmission of images to
Earth in the return path of the rocket. An artificial moon satellite,
maintaining constant radio communication with the Earth, will be very
valuable. By the flights of lunar rockets, cosmic space and all the

CPYRGHT
-4 -

Approved For Release 1999/09/08 : CIA-RDP82-00141R000200670001-9




Approved For Release 1999/09/08 : CIA-RDP82-00141R000200670001-9

paencmeny occurring within the radius of 500,000 kilometers of the Earth
#4111 be sunject to careful investigaution. As the successful flipght of

the Soviet cosmic rocket has shownm, radio communication may be successfully
maintained at distances from the Larth of the order of 500,000 kilometers
and, 1t has now become clear, may be accomplished at even much greater
distances.

"Study of the Moon will be substantially expanded by depositing  on
its surface scientific equipment with telemetric and televisional apparatus
and radio statlons for communication with Earth and transmission of sci-
entific observutions. To accomplish this, it is necessary to solve the
problem of the safe descent of instrument containers to the Moon's sur-
lace. The absence of an atmosphere on the Moon in quantities having any
practical value requires that the rocket engines of the final stage of
the rocket or special braking rocket engines be used to reduce the ap-
proach velocity of the rocket and provide a sufficiently smooth landing
to protect the equipmeat. To accomplish such a flight, a lunar rocket
must first acquire a velocity close to the second cosmic velocity in order
to reach the moon (desirably, with a certain excess with a sharply reduced
flight time,) and then must reduce the velocity by approximately 3 kilo-
meters per second in order to effect a shockless landing on the surface.
Thus, a flight to the moon with a landing in which the velocity with which
the rocket neets the moon surface is equal to zero requires a rocket with
a total velocity ecuivalent to approximately 14.5 kilometers per second.

"The telemetric study of the properties of the lunar surface cannot
give an exhaustive answer to all of the questions of interest to science.
Ag one of these, we may consider the composition of lunar rock and its
nature and origin. Therefore, the flight of a rocket with a man on board
beccmes logical and unavoidable. Investigating the structure of the lunar
surface and taking on board the rocket samples of lunar rock for analysis
in laboratories on the Earth will raise to a new and higher level work on
the study of the closest heavenly body to us and will also provide much
material for the study of geological and, possibly, cosmogenic processes
in general. The absence of an atmosphere and water on the moon provides
sume basis for assuming that the structure of its surface, to some extent,
ig kept in its primordial form and has not been subjected to subsequent
deposits under the action of water, wind, and glaciers, as has occurred
under terrestrial conditions. The accumulation of experience in the safe
landing of heavy containers of automatic scientific apparatus on the moon
and the study of conditions prevailing there with the help of this ap-
paratus will enable us to accumulate data necessary to accamplish chiz
flight of man to the moon.

CPYRGHT
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"The autonomous flight of a man on board a research rocket with a
landing on the Moon and a return to Earth is difficult due to energy con-
siderations, since such a rocket must be able to develop a total equivalent
flight velocity of the order of 3 cosmlc velocities: for example, 1ll.2
kilometers per second to leave the Earth and reach the Moon, 3.3 kilometers
per second for braking and landing on the Moon, and 2.4 kilometers per
sccond in taking off from the Moon for return to Earth. The remaining
velocity reserve 1is used up by the breaking of the atmosphere in landing
on the Earth; considering the necessity of an additional energy supply on
bor.rd the rocket for correcting the flight -~ varticularly in the return
approach to Earth -- the necessary minimum totsl equivalent velocity will
be slightly more than 17 kilometers per second.

"Flights with & man can be accomplished with less powerful rockets.
All that is required here is to cast onto the Moon beforehand (with shock-
less landing) containers with the fuel supply necessary to refuel the
rocket before its return to Earth. In this case, it is sufficient to put
on board the rocket at the time of take-off from Karth a quantity of fuel
necessary for the final stage to reach the Moon and provide safe landing
on the Moon's surface. After completing the research program on the Moon
and refueling the final stage of the rocket with fuel from the ship con-
tainers, return of the expedition to Earth can be successful.

"In view of the complexity of carrying out the cosmic flight of a
man, it is possible to inecrease the chances of the safe departure of the
expedition by launching two lunar rockets simultaneously. This will make
it possible for both crews to help one another in preparing for the return
flight on the Moon and, in the case of irreparable trouble on one of the
rockets, for both crews to return in the same rocket.

"There is no doubt that the flight of a man around the moon with land-
ing on the Earth will precede the flight of a man with landing on the Moon
gince the energy requirements are more within reach, it is less complex
to complete, and, at the same time, it in itself presents great scientific
possibilities.

"The third area in the study and mastery of the cosmos is concerned
with the study of the planets of our solar system. At the present time,
preparations can be made for flights of cosmic explorer rockets to Mars
and Venus, the closest planets to us. The fact that, energetically speak-
ing, such flights are completely within reach at the current stage of
rocket development was demonstrated by the first interplanetary flight of
the Soviet cosmic rocket, which occurred 2 January 1959. This rocket
passed close to the Moon and approached the cxrbit of Mars.

CPYRGHT
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"Ihe purpose of Uhe first interplanetary flights will be to approach
43 clese as pogsible to the planet under investigation and to study its
propertles and then transmit the results of the observations to the Farth
ws the rocket approaches the Earth on its return Ilight.

"Interplanetary flights will be long. Flights even to the closest
planets with return to Earth will take years (%ee "Basic Problems of
Cosmonautics," G. V. Petrovich, Vestnik Akademil Nauk SSSR, No 6, 1958).
Duration of flights can be considerably shortened by increasing the flight
velocity lirough a decrease in the weight of the useful load. However,
this » proach can lead to a diminishing of the scientific value of the
exp.-viment.

"If it is considered that these flights to planets w*'.l be the first
interplanctary flights, then we should not be disturbed by their length.
The development of rocket technology and the building of rocket engines
using more powerful energy sources than modern rocket engines will later
open new possibilities. TFlights to planets will become faster, and the
choice of a suitable launching time will be less restricted than at pres-
ent.

"It is well to remember that the first Earth-circling journey was
made by Magellan's expedition, which required 3 years with great diffi-
culties and deprivations. Also, all Earth-cireling journeys up to the
beginning of the present century took almost as much time; in any cage,
their length was measured in years. In our time, with the help of avia-
tion, this trip can be accamplished in 2-3 days and, in case of necessity,
cven faster. Rocket technology makes it possible to fly around the Earth
in 2 hours.

"In speaking of the Quration of interplanetary flights, cne should
not forget the distances involved, which measure hundreds of millions
and billions of kilometers. The probing and studying of the entire space
around the Sun by automatic explorer rockets in the region of both the
inner end outer planets is an obvious prerequisite to further penetra-
tion into the cosmos. In this connection, it is definitely of interest
to create a number of artificial satellites of the Sun which will move
along various given orbits and which are equipped with instruments and
a constantly operating radio station powered by solar butteries. All
three of these areas which we have considered for the study and mastery
of the cosmos, namely, the further development of Earth satellites Ifor
various scientific purposes, the study of the Moon, and the eccomplish-
ment of interplanetary flights and the future creation of satellites of
the Sun, require for their complete development constant prograss in
rocket technology and the development of even more effective rockets with
greater launching weight. This is possible only under the condition that

CPYRGHT
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more powerful englne installations are developed with increased specific
thrust. In additlon, stabilization and control systems must be improved,
as must the whole complex of ground equipment for preparing and carrying
out the launching. Only in this way can the prerequisites be met for
successful penetration of the cosmos. Only by using heavy cosmos ships
with sufficiently large useful loads: may the problems of studying and
conquering the cosmic spaces around us be solved successfully. Completion
of the program of Farth satellites, lunar rockets, interplanetary ships,
and solar satellites, will require the further development of the diverse
scientific equipment for stulying cosmic space and the improvement of
multichannel telemetric: radio equipment with high resolving power for the
transmission of the results of the observations to the Earth from distances
measuring ir the several millions of kilometers.

"Investigations in space medicine should be given a wide scope, since
the time is approaching when the solution of problems in this branch of
knowleége must be made in terms of concrete recommendations.

"This program for the direct penetration of the cosmos wss, in effect,
proposed at the end of the last and the beginning of the present century
by K. E. Tsiolkovskiy. In his clagsical works, Tsiolkovskiy described with
his usual broad vision and striking boldness the way to the subsequent
study and mastery of cosmic space with the use of every variety of heawenly
body <ccupying it.

"Soviet gscientists and bullders who have dedicated themselves to this
problem are students of Tslolkovskiy and continuers of his great work. We
have come only to the first stage of the excellent way indicated by Tziolk-
ovskiy Tor penetrating the boundless recaches of the world's space around
us. And this road, as the road to the progress of mankind, has no end.

"Many Soviet scientists, builders, and technicians have devoted their
lives to the taks of mastering the cosmos for the sake of the Jjoy of under-
standing the Universe and for the sake of the good of mankind, and they
rejoice that they live and work in the Soviet state which hes presented
them with all the capabilities of our highly developed zocialistin srience
and indus*try to realize the most secret and daring hopes possessed by mau-
kind even from the ~radle of his development.

"We rejoice that we live and work in the country of Sccialism where
all tanoughts of the leaders are directed towards preserving peace on our
planet znd beyond it and toward increasing the welfare of all wiiriers
“*hrsugh their own labor. The creators of the cosmic rocket, with a feel-
ing of love and deep gratitude, have dedicated its successful launching
to the 21lst Congress of the GPSU, to the congress whose dexizions pave
the future road to happiness and abundance in our country, a >oed brightly
1it by the sunshine of peace and friendship with all pecples of our
marvelous planet.

CPYRGHT
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"Workers of scientific| research institutes, design bureaus, factories,
and testing organizations which ensured the creation and launching of the
cosmic rocket received with| enthuslasm the speech of N. S. Khrushchev at
the 2lst Congress of the CPBU, in which he warmly congratulated them in
the name of the party and the Soviet people.

"In answer to this grafkitude, to the many congratulations arriving
fran all parts of our planep, scientists, specialists and workers, the
creators of the rocket, are|striving by persistent effort for new sue-
cesses 1n theilr field. Let]the artificial satellite of the Sun continue
on 1ts glorious path and prpudly bear the banner with the state emblem
of the Soviet Union and the|anniversary date of its birth.

"The time will come whpn cosmic tourigts of the future will enter
the orbit of this first artjficial planet in the world to view these

emblems and render its due ko the ¢ t hi has made the goo tune
of all mankind its bapper. | ("The First Artificial Satellite of the Sun,"
by Prof G. V. Petrovich; Moscow, Vestnik Akedemii Nauk SSSR, No 3, Mar 59,
pp 8-14)

-9 -
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Soviet Scientist Predicts Three-Stage Congquest of Moon

The next 10 yearg will gsee the beginning of the Moon's conquest by
men, says Yu. Klebtsevich, Candidate of Technical Scienceg. This will be
accomplished in three stages, the f£irst two of which will be made without
man's flylng to the Moon.

The first stage will be the flight of cosmic rockets, controlled from
the Earth, impacting the Moon. Thesge will be equipped with electrono-
telescopic apparatus. While dropping toward the Moon, television pictures
and the resultg of all kinds of measurements will be received and recorded
on the Earth.

This stage will disclogse geologlcal details of the visible and in-
vigible sides of the Moon and the density and composition of the lunar
atmosphere and its temperature, and the presence of any form of organic
life on the Moon will he determined.

Finally, the place for the landing of radio-controlled cosmic rocketg
in the next, or second, stage will be selected.

The second stage will be the landing of radio-controclled cosmic rock-
ens on the Moon at the selected spot. These rockets will carry special
apparatus and traveling tank-laboretories with televisional and measuring
apparatus, which will be radio-contrulled from the Earth. The most de-
taiied investigations of the Moon will be conducted with the 8id of these
by scientis{ts and specisliists on Eaxrth.

Television viewers in all the countries of the Earth will also be
able %o "travel" on the surface of t.ae Moon since the transmission of the
images on their screens through transmitting television centers will be,
to a certain degree, similar to the usual on-the-spot television trans-
mizgions.

The possibility of people living on the Moon and +the testing of
biologizal =zafeguards from hermiul actions wiil be more precisely deter-
mined during the serond stage. The behavior of experimental enimals
ielivered on the Moosn will bz studied by such a method.

The third stage is the oreation of a permanent, manned staticn on
the Moon. Witk the aid of the tank-leboratory, the site of *he station
will Be selected, and ite apparatus will be used as a radio beacqna

- 10 -
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The station equipment, the facilities for ensuring the existence and
work of the personnel on the Moon, and the rocket fuel for returning peo-
ple to Earth will be delivered to the selected spot ¢ according to& the
gecond-stage program.

The erection of the station will be accomplished by means of the -
tank-laboratory, which will be equipped with special manipulators and .
controlled from the Earth by radio.

After such preparations, the first people will be placed on the Moon
(aceording to the second-stage program; this will be a one-way flight
fully controlled from the Earth).

Control over the condition of the astronﬁuts during the flight and
during their stay on the Moon will be done by means of the transmissicn
of readings of instruments built into the protective clothing.

Reliable radio-television communication with the astronauts will be
effected. In the case of unforegeen circumstances, supplementary supplies
will be delivered from the Earth.

Fuel reserves stored on the Moon will be used for . returning the
astronauts to Farth, and, subsequently, rockets will be refueled in flight
by rocket-fueling stations in a stationary orbit controlled from the Earth.
The rocket, under full radio-control throughout the whole trip from Moon
to Earth, after having partially expended its speed by braking in the
Earth's atmosphere, will make & gliding landing.

In the third stage, preparations and provisions for ensuring the
means of accomplishing regular trips of radio-controlled cosmic craft
between the Moon and the Earth will be made.

It should be mentioned, says Klebtsevich, that the accomplishment
of all these three stajes requires congiderably less expenditure than
older projects. The plan observes maximum precautions for safeguard of
life and undoubtedly shortens the length of time for . disclosing +the
secrets of the Moon and for its conquest.

It is difficult at present to say what riches the Moon will open to
ug, and in reality ihey may be found to be much richer than the best

predictions. But the Moon will be very quickly used for studies of the
Earth.

- 11 -
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From the Moon, it will be possible to observe ond study the exact
putterns of the weather over the entire Eorth. Other terrestrial phe-
nomen will alse be gtudied [from the Moon and possibly controlled.

It will be possible Lo use the Moon for the retransmission of tele-
vision broadcasts from any terrestrial station. Radio communicaticn in
the ultrn-ghort-wave lengths and radio-navigation will become universal.
("The Seventh Continent," by Yu. Khlebatevich; Moscow, Znaniye-Sila, No
12, Dec 58, p T)

Soviets Report Sateliites Pess Through Meteor Shower; Meteor Donger Dis-
tusged

An article by V. Lutskiy, lecturer at the Moscow Planetarium, gives
the foilowing information on meteors and meteor danger in space travel.

Meteoric bedies especially ceme to the attention of sclentists in
conncation with the launching of the artificial earth satellites and the
first 2osmic rocket. The problem of meteor danger arose for science.
Investigations with the ald of geophysical rockets launched into " the
upper layers of the atmesphere indicated that the number of meteor bodles
increased with ailtitude. GCorrespondingly, the dangexr of rocket craft
encountering "celestial rocks" also increased.

The special piezo-elements, ammonium phosphate transducers carried
by Sputnik III and the instrument container of the Soviet cosmic rocket
which was launched 2 Janusry were for the purpoge of recording the impacts
of micrometeorites.

The results of measurements with the aid of the satellite's instru-
mentz 2nd numerous photographic, radar, and other cobservations made it
poseible to calculate the probability of the uollision of a rocket craft
having 2 total area of 100 square meters with meteor bodies of different
size. A meteor boiy with a massg of one gram will be met only through
1L.000 houre of flight: with a mess of 0.01 gram ~- through 140 hours;
and with & mass of 0.001l gram -- through 10 nours of flight. Meteor bodies
in -ommi: spece occur much less fiequently than pireviously supposed, and
an inuer-planebary wsaft could travel for many months o prvbaps even -
yearss and still not encounter a large meteoric mody.

CPYRGHT
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Meteor Shower," by V. Lutokly; Moseow, Izvestiys, 23 Apr 59, p 4)

Soviet Scicntist Discusses Upper Atmosphere Findings

The Earth's atmosphere, at the beginning of the IGY, was sufficiently
well studied only up to an altitude of 100 kilometers. Direct measure-
ments of the density, pressurc, temperature, and gas composition at high
altitudes were very few; and representations of the upper atmosphere were
rather poor. Conflicting hypotheses expounded by various scilentists varied
greatly.

Information on the upper atmosphere obtained by scientists with the
ald of rockets and artificial Earth satellites radically changed concep-
t.ions concerning regions of the Earth's gaseous envelope which earlier
were inacessable and. for the flrgt time, enabled them to determine the
basic properties of the upper atmosphere up to altitudes of 800-1,000
kilometers.

Some of this information is presented by B. Danilin, Candidate of

Technical Sciences, in an Izvestiva article.

Immediately after the launching of the first two Soviet artificial
earth satellites, it was clear that the upper atmosphere has a considerably
denser s*tructure than previously imagined. Although these satellites car-
ried no apparatus intended for directly measuring the density of the atmo-
sphere, the braking of the satellites as a result of collisions with the
molecules and atoms of gas, which was more sharply expressed in the lowest
part of the orbit, made it possible to calculate the density of the atmo-
sphere.
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Tt wng Tound thot 10 density decreases sharply in the lower layers
of the otmosphere with the lncrcase of altitude and at 100 kilometers con-
slsts of one ten millionth part of the density of the nir at ground level,
then with o further increase in altitude the dyrop in denglty occurs more
slowly. Brouking of the satellites showed that at an altitude of 225 kilo-
metevs, the density was only 1,000 times less, and at an altltude of 268
kilometers decreased by only 1/20th.

The braking of a satellite makes 1t possible to calculate the atmo-
gpheric density only at the specific altitude corresponding to the region
of the perigec., In connection with this, the results of direct measure-
ments of density in a Jorge interval of altitude, using manometers in-
stalled for the first time on Sputnik IIT, have great value.

Special highly-sensitive vacuum manometers were used for measuring
the slight denzltles of the gaseous medium which are one hundred millionth
snd one biillonth of the dengity of air at sea level. In these determina-
tions c¢f pregsure or density in a free, undisturbed atmosphere, it 1ls nec-
egsary 40O know preclizely the orientation of the satellite in space at each
moment..

it wvas found that at great altitudes, the density decreases slowly
and that high temperaturs 1s inherent to the upper layers of the atmo-
sphere. For example, at an altitude of 500 kilometers, the temperature
I the medium reaches 1,500 degrees Kelvin. The reagong for such intense
heating of the atmosphere are still not clear.

Previous to the launching of the artificisl earth satellites, it was
believed that the atmosphere expended and contracted with heating by day -
and co:ling at night end thet its parameters changed markedly with geo-
graphic latitude. However, the launchings of high altitude rockets (in-
wiuding some in the polar regions) and investigations using satellites
zonduzted during the IGY, alone, made it possible for the firsgt time to
estadblish regularities of these phenomena. It wvag discoversd that the
daytime summer values of censity at an altitude of 200 kilometers were
greater than the night winter velues by almost 20 times and that the
density of the atmosphere in the polar regions was 5 times greater than
at this same altitude s+ the equator.

Other pulsations =f the atmogphere were discovered. Observations
indicated the braking of the satellites occurred irragularly. This means
that the upper laysrs of the atmosphere are, at times, more rarefied and,
at times, more dense ani that the temperature of these layers correspond-
ingly de«reases or ilncreases.
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Thiy phenomenon, obviously, io v]uccd by a unique "breathing" of the
amosphere, durlng which 1t ia intermjttently contracted and then expanded
10 the changes in the braking of the datellites (and, congequently, the
pulsations of the atmosphere ns well)land the activity of solar activity
are plotted on one and the same groph] then the direct connection between
changes In the properties of the uppeg atmosphere and the processes orig-
inating on the Sun is revealed.

It was known for a long time thay a part of the molecules and atoms
composing atmospheric gnoes in the higher altitudes occurred in an ionized
state. However, even recently, it wagd not generally accepted that iono-
spheric formations have a stratified qtructure. Recent rocket investipa-
tions, and in particular the launching of the Soviet geophysical rocket

to a record altitude of 473 kilometerd in February 1958, did not support
the exislence of separate highly ionided layers. It has now been estab-
lished thot, beginning from an altitude of 60-70 kilometers, a continuous
mass of lonized gas stretiches up to tie maximum altitude reached " by a
rocket. New informetion on the conceftration of ions and electrons at
great altitudes was obtained through fhe flights of rockets and satellites.
FFor exomple at an altitude of €00 kilqmeters, it was found that there are
160,000 ions per cubic centimeter. Sudch a considerable concentration of
ions and also neutral particles (up tqd one million per cubic centimeter
pt an altitude of 700 kilometers) indfcates that the upper limit of the
arth's air envelope is not at an altftude of 1,000 kilometers as was

out, hard LN OW 000
: ("Breafhingcf the Atmosphere,"
by V. Denilin; Moscow, Izvestiya, 26 Apr 59, p 6)

Chiefs of Satellite Visual Observation Stations Hold Conference in Moscow

The All-Union Conference of the Chiefs of Artificial Earth Satellite
Visual Observation Stations was held in Moscow 15-18 April. The confer-
ence was called by the Astronomical Council of the Academy of Sciences
USSR. Seventy-two such stations are operating in different regions of the
USSR since the launching of the first artificial earth satellite.

The conference was devoted to the exchange of ‘the experience of
observations and the presentation of the results of the work which was
conducted during the past year. According to the cpening address by A.

G. Masevich, chairman of the Astronomical Council of the Academy of Sei-
ences USSR, Soviet stations during 1958 gathered data from 23,500 observa-
tions of Sputniks I and I1 and also of Sputnik IIXI's carrier rocket. In
addition, material from 17,000 cbservations made by foreign stations has
been received in the USSR.

- 15 -

Approved For Release 1999/09/08 : CIA-RDP82-00141R000200670001-9




Approved For Release 1999/09/08 : CIA-RDP82-00141R000200670001-9

Yu. V. Batrakov, scnlor sclentlfilc associate of the Institute of
Theoretical Astronomy, Academy of Scilences USSR, presented a voluminous
report on mathematicnl processing of observations and on the use of the
results tor scientific purposes. He cited, in particular, the graphics
of the change In the orbital parameters of Sputnik III's carriler rocket,
indicating the presence of conslderably and irregular fluctuations in the
dengity of the upper atmosphere. The degree of oblateness, which char-
acterizes the shape of the Earth, was also more precisely determined on
the basis of changes in the motion of the satellite over a period of time.

Certain characteristics of the orbits of interplanetary flights were
presented by A. A. Mashkov, scientific associate. Prof V. P. Tsesevich
of the Odessa Observatory reported in detail on the results of the study
on the varying brightness of Sputnik III's carrier rockets. These changes
characterize the orientation of an artificial celestial bodies in space
and make it possible to determine the period of rotation and tumbling of
the satellite around its Lransverse axis. An interesting mathematical
theory for reducing data on the varying brightness of satellites was de~
veloped by Prof V. P. Tsesevich and V. M. Grigorev, aspirant.

The workers of the stations at the conference exchanged experiences
on improvement in methodology. An instrument for automatically register-
ing changes in the brightness of artificial earth satellites was built in
the Rizhskiy station, which is headed by V. V. Shmeling. Apparatus for
automatically registering the position of satellites was developec. in the
Tartu (Ya. E. Eynasto) and Kiev (N. A. Yakovkin) stations by means of which
the accuracy of the ohservations is considerably increased.

The conference adopted a resolution in which the provlems of work of |
the stations were noted. ("40,500 Observations," Pravda, 19 Apr 59, p 6)
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ITI. UPPER ATMOSPHERE

Rodlo Fchoes From Invisible ObJjects Tied to Weauth~r Conditions

CPYRGHT "It has frequently been stated that dialectlcal heterogeneities in
the atmosphere can be the cause of the appearance of radar signals. The
nature and structure of the sources of radio echoes of this type, however,
‘ have not yet been established.

"Tt occurred to us that some information could be obtained by inves-
tigating the characteristics of the signals and comparing them with
meteorological conditions. With this purpose in mind, a regular radar
sounding of the troposphere was conducted from 1956 to 1958 at the Cen-
tral Aerologicel Observatory. The radar installation used in the sounding
operates on a 3.2-centimeter wave and has a symmetric parabolic antenna-
reflector 20 meters in diameter and a pulse power of about 100 kilowatts.

"Point sources of radio echoes, the height of which sometimes reached
T kilometers, wove repeatedly observed. At the same time, observers both
on the earth and in balloons did not note any visible objects in the atmos-
phere. "The regults of the soundings were fixed by two different meth-
ods....

The vertical distribution of the radio echoe sources was determined
with respect to time and. height, and the characteristics of the reflected
signals were obtained by recording sequences of separate pulses from the
radlio echoes.

Several relationships between the sounding data and meteorological
conditions, such as ground temperature, season of the year, time of day,
and wind velocity, were observed. ("Radio Echoes From Certain Inwisible
Objects in the Troposphere," by A. G. Gorelik and V. V. Kostarev, Central
Aerological Observatory; Moscow, Doklady Akademii Nauk SSSR, Vol 125,

No 1, 1 Mar 59, pp 59-61)

China's Plans for Solar Research

An item in a Chinese scientific periodical reports that & national
Solar Research Conference was held in Nanking early in October 1958. It
' was recommended at the conference that solar research groups strive within
the next 3 years to attain proficiency in forecasting short period solar
activity and to elucidate the phenomena related to secular solar activity.
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The conference also decided to concentrate most of 1ts 1958-1959
sfforts in the production of aome eseential precision instruments,
including the following: a solar telescope with a 60-centimeter aperture
and accessory spactrographs; a diffraction grating with an area of more
than 15 x 15 square centimeters and 600 lines per millimeter; a white
light coronagraph; a monochromatic light filter; and a magnetiec quadrant.

("Breaking Through the Forefront Positions of Solar Ragearceh," Solar

Research Group, Tiu-chin Shan Observatory, Academia Sinica; Peiping, K'o-
hsueh T'ung-pao (Scientia), No 1, 1959)

Auroral Observations in China

An article in the T'ien-ch'l Yueh-k'an, a Chiness weather monthly,
d=gcribas northern lights lasting 44 minutes as seen from the authors
station (49 O7 N 125 39 E, 312 meters above sea level) on U4 December 1958,
{"Aurora Observed Again From Our Station," by Wu Chihpch'iang and Chang
Kuei-jung, Nonni River Ho-chia P'ac-tzu Climatological Station; Peiping,
T'ien-ch'd Yueh-K'an [Wsather Monthly), No 1, 1959, p 38)

IV. GEOMAGNETISM

Zarya L=2aves cn New Expedition; Cosmic Ray Studies To Be Conducted for
Firat Time

——— ey

The Zurye, nommagnatiz ship of the Scientific Ressarch Institute of
Taxrastrial Magnetiom, the Ionosphere and Radiowave Propagation {NIZMIR),
galled from Odessa on 26 April on a new expadition which will cover 30,000
milss.

Azuzording to Boris Aleksandrovich Bologuv, Candidate of Physicomath-
amatical Sclenres, chicf of the expedition, the Zarya will vislt a number
of Soviet ports in th: Azov and Black Seas in the courss, ¢? & month, and
then, after repisnishing its supplies in Cdewsa, it willl conduct a magnetic
gurvey in the Indian and Pacific ozeans. The Zarya will visit portz in
India and Indonesia, New Zealand, and the the ‘siands of Samoa and Fiji.

It will proos:d to Viadivestok via Shanghai and Tokyo.

The Zarys remsinsd in the port of Tuapsz the entire winter, being
rzadiz=d for its voyage.

The ship ie equipped with the lateat magnetometzrs, the operation of
which is baszd on the principal of proton resonance. Instruments for
ionospharic inveztigations and the study of the intensity of cosmic rsys
have been placed on board for the first time. ("Around the Gigariic Mag-
nzt," by 0. Stroganov; Moscow, Izvéstiya, 26 Apr 59, p 6)
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V. ARCTIC AND ANTARCTIC

Press Conference on Arctic and Antarctic

The State Committee for Cultural Relations with Foreign Countric
under the Council of Ministers USSR held a press conference for Soviet
and foreign Journalists on 22 April. The conference was devoted to
Soviet sclentific research in the Arctic and Antarctic and was attended
by Ye. I. Tolstikov, chief of the Third Antarctic Expedition; M. I.
Shevelev, deputy chief of Glavaevmorput' (Main Administration of the

. Northern Sea Route): Prof N. N. Zubov; N. A. Belov, chief of drift sta-
tion Severnyy Polyus-T; V. M. Perov, polar aviator; and S. I. Golovin,
deputy chief of Glavsevmorput'.

Ye. I. Tolstikov gave a report on the work of Soviet scientists in
the Arctic and Antarctic. He reported in detail on the research conducted
in Antarctica under the IGY program, on the continental traverses by sled-
tractor trains, and on the establishment of Soviet scientific stations at
the south geomagnetic pole and the pole of relative inaccessibility Ye. I.
Tolstikov emphasized in his report that, as a result of the close contact
among scientists of many countries, new material has been obtained which
has widened the scope of information avallable on the nature of Antarctica.

N. A. Belov, chief of station Severnyy Polyus-T, reported on the
scientific observations during the annual drift in high latitudes. V. M.
Perov, commander of the alr detachment of the Third Antarctic Expedition,
reported on the flights made by Soviet pilots in Antarctica and the rescue
of the Belgian scientists on Queen Maud Land.

The journalists asked a number of questions, which were answered in
detail. ("Polar Workers Report..."; Moscow, Vodnyy Transport, 23 Apr 59)

New Soviet Drift Station Established

A radiogram was received in Moscow from M. M. Nikitin, head of the
high-latitude air expedition "Sever-1l." He reported that the search for
. an ice floe to carry the new Soviet drift station Severnyy Polyus-8 had
been completed. The crews of the planes piloted by P. P. Moskalenko,
Ya. Ya. Dmitriyev, and M. G. Zav'yalov discovered an old ice field is
' about 3 meters thick. I. P. Romanov, hydrologist, took part in the recon-
naissance flight.
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Polar Aviat:ion planes have begun the transport of huts, scilentific
equipment, food supplies, and other items to the ice floe., The firat
group of gelentigts of the new drift station, headed by V. M. Rogachev,
arrived on the 1lce floe a few days ago. After inspecting the ice floe,
the poiar workers began settlng up the station. ("Statlion SP-8 is Being
Established"; Mozuow, Vodnyy Trunsport, 21 Apr 59)

Exploration of Queen Maud Land Mountains

One of the largest mountain systems of Antarctica is the one on
Queen Maud Land, extending aimost 1,000 kilometers from 18 degrees E
to 8 degrees W. These mountains have been explored only to a smail
degree. Only the western fringe of these mountains was visited by
geologists of the Norweglan-British-Swedish expedition of 1949-1952.
Somewhat earlier, in 1939, a German expedition tock asrisl photographs
of the mountains and compiled maps, which disclosed that some of the
individual pzeks rige to slmost 4,000 meters above sea level and 1,000
meters above the lce gheet. P. Voronov, L. Kiimov, and D. Solov'yev,
geologists, and Prof M. Ravich, Dcctor of Geological and Mineralogical
Sciences, who are members of the Fourth Antarctic Expedition, were
anxious to begin explorations of the esastern part of the unexplored
mountain region.

Th: first glimpse of these mountains wes obtained when the expedition
ship Ob' approached the shzif ice of Queen Maud Land on 10 February, at a
point approximately TO degrees S and 13 degrees E. Individual pyramidal
peaks were clearly outlined in the distance. During subsequent recon-
naigsance flights, more and more of the magnificent mountainous panoruma
was discicged. Thz unduleting mountain plateau dropped precipitously,
in the form of 4OO-meter verticsl cliffs, straight down to the ice sheet.
High conlcal pesks, resembling sharpened pencils, could be seen.

During one cf the tlights, a large number of mountain peaks were
discovered between 72 degrees S and 17 to 19 degrees E. The Soviet
éxplorers named them the Rugsian Mountains. In the conter of them was
Gere Zhelannaya [Mt. Deasirs ?], which attracted attention by its com-
plzx geological structure.

L. Zotov, the pilot, found a suitable spot for a landing on the snow-
covared slope. The party got out of the plane and was immediatsly knocked
off their feet by the sharp, cold wind. It was a bright, sunny day, but
vioiently drifting snow was seen at an altitude of 2,000 meters. The tem-
perature was minus 20 degress centigrade, and the wind veloeity, 70 kilo-
met.rs8 per hour. Despite the piercing cold and wind, the expedition party
climbed to the top of the mountain. After collecting samples of various
typee of rocks, the geoiogists 1eturned to the plane. Meaawhile, Antonin
Mkros, the Czach astronomer, had completed the determination of the astro-
nomical point. The location: wf Gora Zhelannaya was determined fairiy
accurately. :
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Te area where rocks appear through the ice has been studied in
detall. An "oasis" in Princess Astrid Coast is located at the edge of
the continent, where it borders on the shelf ice, and extends for
plmost 15 kilometers in a latitudinel direction. This "casis" is
formed by groups of small hills, separated by wide valleys; shallow
lakes are found on the bottom of thése depressions. Nunataks, 1. e.,
1golated rocky elevations rising 50-300 meters above the lce sheet, were
observed between the "oagis" and the mountains.

N The mountain region of Queed Maud Land has apparently twice experienced
o period of glaciation. The oldest glaciation period appears to have been
the strongest. Tts traces were found 'on the slopes of a number of mountains

v at an elevation of 500-T700 meters above thé level of the present gleaciers.
The mountain area is not devold of 1life. Even at the end of the antarctic
summer, the sun werms the surface of the rocks to a temperature of 10
degrees centigrade. As a result, patcheés of green moss and crenge-colored
lichens appeer on the rocky surface. The lichens were found at elevations
of 2,500-2,700 meters.

Storms, purgas, and heavy winds frequently interrupted the exploration
of this :mountailn region. The explorers had to remain for several days in
their tents, which barely withstood the driving force of the wind. As goon
as the wind died down, explorations were continued. As a result, the
group of geologists collected interesting materials, characteristic of the
relief and geological structure of the eagptern part of Queen Maud Land.
("In the Unkriown Mountains"; Moscow, Vodnyy Transport, 18 Apr 59)

Fall Weather on Queen Maud Land

The antarctic fall hes begun at the new station Lazerev on Queen Maud
Land. The air temperature is minus 10-20 degrees centigrade, and there
are frequent cycleon2s, accompanied by heavy winds. Sometimes the winds
reach a velocity of over 50 meters per Second. Much snow has fallen. On
the fourth day after the stdtion was edtablished, some of the buildings
were snowed in up to their voofs. ("Fall Has Set In"; Moscow, Vodryy
Transport, 19 Mar 59)

- Ob' Returns to Murmansk

The expedition ship Ob', after completing its return voyage from the
Antarctic, arrived in Murmansk on 20 April. ("Ob' in Murmensk"; Moscow,
Vodnyy Tranmsport, 21 Apr 59)
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